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(54) NEW ANTIFUNGAL COMPOUND 



(57) Abstract: 

PURPOSE: To obtain a new antifungal compound, 
having a 9-membered ring dilactone structure, capable of 
manifesting strong antifungal actions, having low 
cytotoxicity to a cultured cell and low toxicity to humans, 
mammals and fishes and useful as medicines, medicines 
for animals and agricultural and horticultural antifungal 
agents, etc. 

CONSTITUTION: This antifungal compound UK-2 is 
expressed by the formula (R is a saturated aliphatic acyl 
or an unsaturated aliphatic acyl, preferably isobutyry), 
tigloyl, isovaleryl or 2-m ethyl butanoyl). The compound 
expressed by the formula is obtained by culturing a 
microorganism, which belongs to the genus 
Streptoverticillium and capable of producing the 
antifungal compound UK-2, preferably Streptoverticillium 
sp. SAM2084 usually in a liquid culture medium by the 
shaking culture or spinner culture with aeration and 
extracting and purifying the compound from the resultant 
culture solution and/or cultured microbial cell. 
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5£ ( 1 ) : 
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mxmi) (i) : 
mi] 

r^N H j? 

-f'fv'y * • tf S AM 2 0 8 4 (Strepto 

verticil lium sp. SAM2084, X|lt£^Pjkfa%X^X|5l& 
ffiWftffigi&gf^'F E RM P-14154T*fe^fS*5 3 

[0 0 0 1] 

K- 2 is^V^^Rat^rft^lH-rSo 
[0 0 0 2] 

stt tettfas ^ <z> t? & s a* , fir e> a*z>is h -es^ ^ 

[0 0 0 3] fo&m<oMm&fcWoffifcWkl,Xto 
lftbfc3eB«^J:5ft*^©*ttK©eAtt. t Her 

[0004] a*, rn^^ms^m-r^. 

[0 0 0 5] 
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[0 00 6] 

U KJCBffitt (-^^^SlflL^P 3 8 8) \C 

3fi»3E«rK*fcitt*, £<Dffc£*a*, a ( l ) : 
[0 0 0 7] 
[ft 2] 




20 [0 0 0 8] (S4». RttEftfc U< tt^tt^fiftB§l» 

[0 0 0 9] r©UK-2^ * 

30 IBS (1) Tf*S*b5«f««:K:MBI*KUK-2i:^:(D 
[0 0 10] *»W^4efflS*b5**«fcbT«:. StfE 

S; (i) t?^S*v5UK-2Sr±ffii-sridST?#s^ 

^ £ *b P> h U K - 2 £rM3rT 6 SW^ral^-T 5 

40 M3&wtt«a>e>* h i/^h^— x^ri/y • « • tr 

— • SAM 2 0 8 4^(Streptoverticillium sp. SAM20 
84) tA*Lt, ¥fi!c6¥2fl 1 7 BiJiSteStFER 
M P-14154i LTI^SK^IflifiWM 

T*#£ 0 r(0»±«lS AM2 0 8 4ttttHfc£><fc 5*81^ 
[0 0 11] I. ^IIBftttft : flS*g*>Afi<tfg, J: 



(3) 



¥rm¥^7 -2 3 3 1 6 5 



0. 5 — 0. 6X1. 5 — 2. 0 fj. mO)^ $ T*. 

i 0-2 ofle«»«i-5 0 js^s. ain 
1*^*5 j: t/smskmbis s tuft v \ 

[ 0 0 1 2 ] II. »««a±(P^W^tB : #**5^»* * 



U — v' 3 V • ;st*X • Tp* V 3) (Container Corporation o 
f America) ttR© r#^ — • /N-^n- • -7na7^(C 
o lor Harmony Manual) J U:E*G<Z>fcG>S:fflV\ S.^^2 
8^1? 1 4-2 1 Big#^eWTo*: 0 

[0 0 13] 

[*1] 



/•WEftd 1/2bc) 
l/2ec) 

/&0cfe(ldc) 



✓KHfeU l/2ge) 



/K»ft(l l/2ge) 



[0 0 14] III. &gftttg : 

5-4 lt^iflfei-eiti, 3 o < Cft-J£-c&#*c:£: 

(2) .if^^^cDfgfl: : Aft 

(3) . : Rfttt 

<4).ffiS*ttM>»5E = »tt 

(5) . JKflgfLc^^^ b Vffc : Ritt 
0US9L<£>«S : Rtt 

(6) .j»t6tt:l. 5%Na C 1 ^ffifiBTftt^Wi-S 
^ NaCl 3%J^±-efi»<£WPflS*g#6o 

(7) . * ^V^&fff : fttt 

[0 0 15] IV. JBESMBePfflffltt (I SP-9igifc{£ 



^ y ir C3 — /U, ^ri/nz— ^, D-^V^h— /U, m 
y o —4 J is v'^n — L — T ^ If/—;* 

[0016] V. mfoftffi ; ^<y^ — (Becker) h<DM£ 
(Appl. Microbiol. 13:236, 1965) \ZL X 9 Lfcjg*. 

[0 0 17] »±©ttttJ:^ SAM2 0 8 4WM 
g^cfj^e^ h l/X h/^—- TV ->y t>Aj^(Genus Strepto 
verticillium) KgrJR U ^ffi^fe^fi "Yellow to Gr 

eeirvy— x N ^a^^^ttfiSttffi-e/a^iittttiSiift 



5 

^-f-fVy • ■=€• n ^~i7 -31 (Strep to verticil li 
um morookaense) \Cj5:Mt^Z-bth5o b^L. 

Uzfby<—T^ i/V £^ * • • S AM 2 0 8 4 
^(Streptovertici Ilium sp. SAM2084) <l:Wt^o 

[0018] mfias; (i) <DRX^£tiz>w.m&tzteft 

ntT^-n/ua (^p/V^A'S) . y^y/ug (^^/ 

-tvus) , ^y^f y/^s (2 -y ^/u^a^y^/u 
S) v ^U'iiA'l (^v^y^/ug) , ^y/^y/H 
(3-y^/uy^y^r/ug) . ^-^ywvug. 
y-r/ug, ^^y-r/ug. j-rj^/^m, y^y^A- 
g. yVvjA'm j4A>m . sy^w^s 

(rh7f^/y'l'/H) > ^/US; W/Ug (^^ri^^ 

y^/ug) . ^f/p-i'^s -Y/us) 

UPACiS^r^ri-^>Sco®^(7)^:(7) I UPAC^^ 

i~ 0 J^Tf^c) m&W7*£ti. * (i) ©R-e^stLS 

(2-^f/V7°n^/-f/I/l) . ^nfy>f^I (tran 
. -fy^nhy^f/US (cis-2-^7 1 
y-f/Ug) . f^n^^S (trans-2 -y ^/U- 2 

^y-r/ug) , r^p^/vs (cis-2 -y ^vu- 2 - 

:/^y^/Ug) , ^l^-f/ug (cis-9 -^^^xiry 
-f/Ug) . FY /US (trans-9 — 3r#9*f J £J4 

/US) ^s«}^StbS 0 jto&>5UK- 2fb^«y£> 

«F*H/^frWft«l4: ttH R^^y^fy/H (2 
-^f/Pyn/V^^S) t$)5UK-2A, fifnj 
/US (trans-2-y ^/U- 2 -7*r J ^T/US) T^UK 

-2B, -fy^uy^i o-y ^/u^'^y-r/us) 
fc5UK-2 0*3*0*2 -y ^fls-fzj ^f/ug-e&>5u 

[0 0 19] *3S«©UK-2ft^ftlt ^buy 

h 1/7° h^-f>fyy VM. ■ ■ tf— • S AM 

2 0 84^Slt»f^4IIi$-f, 

UK-2ffr&«J»*. Rt£fi*<D7i//Ug^A£;fr 
2A*5j;U t UK-2Dffe^ UK-2B, UK-2C 

^m-rsflgnsfisxtt^©^ f y *.*is, # y *-ms. 

p rru ^(££fl£;L<tel- 1 0 p pmmim-t&ZktZ-£ 
9, R^3fS«>lI§JiSKr->/uSSrWAbfc{k'&»*:»-5 
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±E««^*3U^T, igifcidlO 

P P mco^ y^m««:*SinuTi&*-rixtf. awsi-sr 

[0 0 2 0] U l»feScjRM<Z> 

jg. #Jx.tf^/un-;^ 7 7 y t— ^y-ty>, 

;yV, v^^n-*, ^^hy> x «af3£2Sffl^fe 
tt, LTf*. M^fy^/hy, 

JS^rafi-, ->y^^, 4fy u-^^y n-/ug§ 

[0 0 2 1] MCfcfcoTit St&dfieo-T. 

^<0#^ »*b<tt0. 5-2 vvm, JEI21»*U 
30 <tt0. 5 — 1 v v m^SOil^f+Tt-, — /RtClttl 
5 — 4 1^ $f^b<fi2 0 — 3 7*t;, H^»*U<tt 
2 5-3 0^1^2-3 0^ ^tepHttifi-eig^ 

[0022] ^w^fb^ftj*, Jll^i#«^-*5v^T. m 

[0 0 2 3] #e>tbfcftttffl*d*?>. *»UK-2 
50 R^«/r OTV/uSdS»AS*tfca»»^>ffi'&«ii: tt 



7 

zxfmmvm&mttfwhyy?*— (hplo & 
tti««:«EEfi*§u ^M^pp^i^Lti/y 

K- 2 AtJil^UK- 2 D£i&3 : 1 CDi^T'-a W U 
r^CW^UK- 2 B^UOJK- 2 CMAL/:7 
7^V3V$:W:im§o £ ktcrixSrC- 1 8 

ilb<7)ii*UK-2A, U K— 2 B > UK-2C*5J: 
t^UK-2DSr*(Bti--5^t3&s-CSSo 

*tfe^)UK-2-fk;^»Sr^l«|-rs^i:/<C<v ^<tt 
[0 0 2 5] 

**6j!WRp 3 8 8) fc»t-SfflJfi*tt=as{av^ 

[0 0 2 6] **W^UK-2fk^**JEB«S!feffite!K 
fcHirT, UK-2^^ncD[M^p p pfflfiff<t^m^^ 

[0 0 2 7] *«gB©UK-2{b^*S:SIH^ffltft*CB 
[0 0 2 8] *^0JCOU K - 2 fb^ttSrl^fflttJHMH 

«jssiffli8ia*5 «t r tt e> ©iBi&oaMexe* xmm t 
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3p»j:SSSDi-SBfiJ9f • B&SSL ffi3£»U S5H4!niXisjM;L* 
Ani--6BSfflfc«l, »«*5j:U 5 »*^*DXlc:fflv^-6BS 

[0 0 2 9] 

io £;bS>fc^l»9 rw/v%j Trfo^o 

[0 0 3 0] HlfcgUl :UK-2A ( 1 ) M&V^ 

^-T -y^a : J* h 7^ ->y frA » • 

- SAM 2 0 8 4<Dig^ 

% x ^y^^fvo. 5%, (fcJftBSr^jxo. 3%, 
*B|»0. 2%. mk^^^^O. 2%4rg^ pH 
7. OfcBjfiLfcftifi <£AT\ Jgtfftl ^50 
20 0mlgigt£ft77^= I (-l OOml^iiLr, 

/n-T >fi/y 9A*x7« • S AM 2 0 8 4^16 

[0031] 5 y ^ h^f i/^— 77-^y^-t-3 y 

*3 0m 1 JS*DLT, 3 0^, HJgt5 0 0 rpm, 
fflft* 1 v v mO&frTM 8B*IHiifit8lfl2J»*L.T, itu 

30 [0 0 3 2] 6 0 0 yj'^fit^>'^ ^/Wrn — 
^3%. ^^=^^0. 5%, ftjftWa^^O. 5 
%, j^^7i->^^0. 2 pH7. O^il 

bfeitlft (HT, *»2tf|;t5) Sr3 0 0 ys/WM± 
iA^ iDjR»«<0«, _hlB^mfi#«^r 3 y h/ujSiDU 
T N 3 O^T*. [H]te^C2 5 0 r pm, iifitft 1 v v m(D 

[0 0 3 3] ^f^/b : UK-2coaM 

^r-^^a T#b*tfcis««iKi3 o o y 3/ h/usr-t^>r 
^^fflv^T^til -utau an*t^i 1 o y * h^rt 

40 h^Srifl^rttaL^o aW«Sr«BET*c:«l8U. MM 
£r@*Lfc 0 rtvt-2 5 y >y hfr<D? n n^/UA^JtJD^ 

ftttSrS^ 1 5 0 g *r»fc 0 

[0 0 3 4] ^r^/c : UK- 2 COfflMS^ 
^fy^b-eftbtl/fettttlfc^l 5g^60ml CO^cz 
n^/l-A^^fl?U, v-y#^/U (!7^-^C-2 00 
• Sl**fijgX3iljH) »>§^?7A^nvh^77^- 
(012X44cm, Vt = 5y^h/U) i-^L. 5y 

50 7U99 : 1 mm\£. «™C) jS?K, ^p^v 
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4 : 6f£f&, ^ nP7h;l/A/^^y-/l/9 0:10 

9 0 0mg^#t rcOffiM®^^, UK- 2 A (Rj&S 

7«^/^^y></^^{^W **?I3 : 1 <£>t^T~a^ 
-f-£ftiU MC0UK-2B (R^trans-2 — 3vU- 2 
-^f;>f^S) *3j:tttJK-2C (R^3-^^uy 10 

9 . ^tWfil 9 g «r»fc. 
[0 0 3 5] :UK-2AC0fi?M 
^XiV^c-C^&ixfcaWattSrD e v e 1 o s i 1 - * 

« 2 3 ^UK- 2 AO&ftfE 

& t* : 



*ODS^7^ (0 2 0 X 2 5 0mm, fttftffi®!) £ 
JE^>5i£fflii5i§#y n-v- h^^ — (HPLC) 
MttU 2 1 0 nm^MMW^^-LW^), 6 
0% (^fflJt) Tir h~ h y yU/*T?Slc5£5m 1 /m i 
n-CJSMbfco UK - 2 AttC©*ttt»R«fl*W6 0» 

"CHPLC©5^Bt*:»9igU ^f^/c^SflS^2 
0 Omg^^tt 1 2 OmgOUK-2 A*r#fc 0 
{fc-&tt<Z>«M*tt* (*2) i-^-To UK-2Af*. rtl 
bnT—ffrh. * (1) ^*3V^TR^y^y^S 

[0 0 3 6] 
[*2] 



I R (Nu jol) Cucm- 1 ) : 

3350. 2950-2800, 1740, 1640. 1600. 1570, 1240. 1140 
'H-NMR Ctfppm) (CDC U, 4 0 0MHz) :* 

1.23<d»6H), 1.32(d,3H). 2.60(n.lH>. 2.72(bd, 1H). 2.96(dd.lH), 

2.97(dt,lH), 3.68(bs.lH). 3.95(s.3H). 4.99(dq.lH>, 5. 15(bt. 110. 

5.20(t, 1H). 5.33Cbs. 1H), 6.87(d, 1H), 7.12<d,2H), 7.19(d,lH)« 

7.26(d,2H). 7.99(d, 1H). 8.73(d,M), 11.90(s.lH). 
,S C-NMR (<5ppm) (CDC 1 1 0 0MHz) : 

17.88(d), 18.97(a), 34.18(d). 34,69(0. 50.25(d). 

52.04(d), 56.29(q). 64.96(d), 74.86(d), 75.25(d), 

109.74(d). 126.73(d), 128- 64(d). 128. 79(d), 129.56(s). 

137.98(s). 140.23(d). 149.29(s), 156. 18 (s), 168.72(s). 

169.67(s), 17L83(s). 175. 61 (s). 
FAB MS : 

m/z : 5 1 5.2 (M+H) + 
HR FAB MS: 

m/z : 5 1 5.2032 (M+H) 



[0 0 3 7] 2 : UK- 2 B (1) Klfe^ 

t\ R^^^p^T^S (trans- 2-^^/1^- 2 - 

mmmi^xTy^cx+nbtbtcmmmmzD e v e i 

os i l~ODS^/7^ (020X250 mm, Wfttlt 

(HPLC) fclttU 2 10nm^«JRW^^^ 
L#a s b, 6 0%T"fe h ]) A-/7kT^i§5 m 1 /m 
i n-ejg^bfc 0 UK-2 Bf*r©*f|=t?««pB#ra6 9 ^ 



for C s «H at N>0« 



2 0 0mg/5^M2mg^UK-2B$:#fc o rc9{fc 
-&*0>«H4«S: C*3] t^-To UK-2BJ*, rtif) 
<Dy*—#frb. *S (1) J21*5V^TR355^^n-Y/^S (tr 
ans-2 ^/l— 2 -^y-f /US) t? $>^{b^fe <t « 

[0 0 3 8] 
[S3] 
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(S3) ft66UK-2BCD«lttffl 
tt 4* : 

'H-NMR (5ppm) (CDC Is. 4 0 0 MH z) : 
1.33(d.3H). 1.84(dd.3H). 1.86(bs.3H). 2.74(dd.lH), 2.95(dt,lB). 
3.01(dd.lH). 3.70(bs,lH). 3.96(s.3H). 5.02(dq. 1H)'. 5. 18Cbt, 1H), 
5.29U.1H), 5.36(bs, 1R). 6.91(d,lH). 6.95(dd.lH). 7. 12(d.2H), 
7.18(d.lH). 7.25(d.2H), aOKd.lH). &83(d, 1H). 1L86C&1H). 

"C-NMR (6ppm) (CDC 1 a. 1 0 OMHz) : 
12L18(q), 14.59(q). 17.91(q), 34.71(0, 50.32(d), 52.03(d). 
56.41(q). 63.34(d). 75.03(d). 75.06(d). 109.58(d). 126.63(d). 
127.82(d). 128.63(d), 12a 76(d), 129,34(s). 138.05(s). 140.05(s), 
140.10(d), 152.34(s), 15a88<s), 166.59(s), 16a 41 (s). 171.93(s). 
176. 13 (s). 

FAB MS: 
myz : 5 2 7.1 (M+H) * 

HR FAB MS : 
m/z : 5 2 7 . 2030 (M+H) + for C, T H S iN,0. 



[0 0 3 9] mmm3 :UK-2C {:£ (1) iCjol^ 

os i ( 0 2 O X 2 5 0 mm, »ttf L 

(HPLC) t^ttU 2 10nm£7)MMWn^- 
6 0 %7 ir h ^ h y /U/^CCffil 5 m 1 /m 

t*4) *b&4felUK-2 



30 



*UK-2CH £<Z>V3/U^— ^&#BfcU i^as^> 
MtH PLC £r|fe «9 ilttv'y^Hf-^ 4:^-^* T? 

^c<0fettJMftl2 0 0mgH^fHmg©UK-2 C 

&»*: 0 ^<Dik&m<Dmm&%: c^4] m^i- 0 uk- 

2Cft ^^b, S; (i) (^*3vntr^>< 

[0 0 4 0] 
[*4] 



'H-NMR (£ppm) (CDC 1 ». 4 0 OMHz) : 
0.99(d.6H), 1.33(d.3H). 2. 16(m. 1H). 2.26(bd.2H). 2.72(d,lH), 
2.92(d.lH). 2.96(dt. 1H). 3.77(bs, 1H), 3.99(s,3H), 4.97(dq,lH), 
5.14(bt.lH), 5.22U.1H). 5.32(bs.lH), 6. 95(d. 1H)/ 7. 12(d.2H). 
7.20(d, 1H), 7.25(d.2H), 8.03(bd.lH). 9.09(bs.lH). 11.85(s.lH). 

"C-NMR (dppm) (CDC 1 1 0 OMH z) : 
17.92(q). 22.46(q). 25.49(d), 34.70(0. 43.18(0. 50.06(d). 
52.00(d). 56.24(q). 64.99(d). 74.79(d). 75.01(d). 109.64(d). 
126.76(d), 128.62(d). 12a 76(d). 129. 51 (s). 137.88(s). 140.35(d), 
149.06(s). 155.89(s). 16a69(s). 169.69(s). 171.80(s). 175.30(a). 

E I MS : 

m/z : 5 2 8 (MM for CtiHttNiOs 
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[0 0 4 1 ] Hjftffj4 : UK- 2D {5g ( 1 ) Mfe^ 
X. R3*2 - 
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*fcH£*b/c: 0 UK-2DI*. r<£>^-T ^£r#^U 
K«0*fl="eHPLCS:*9jSL, i^V^/ut: 0 -^^^ 

*Ty-7c<nWfeWfa2 0 Omg3&>e>-&tr2 OmgOU 
K - 2 D £f#fc 0 C^5] {C^ 

i~ 0 UK-2Df3\ rix<b<£>^— 5£ (1) 

v > x R s&s 2 - * ?vu:/ * y 4 /Ht* fc 6 k 

[0 0 4 2] 
[*5] 



l©^7'^cfft?,tlfei»Bft«:Deve 1 
os i (020X25 Omm, 

(HPLC) t-ttU 2 1 0 nm<^^K4XT^'^ — 
bJfc355?>. 6 0 %7 1 b ^ Mi ;U/*T + «iS 5 m 1 /m 
i nXmm^fro UK-2Df4r^*fl="e{ft«F»*Pfl8 2 
^@^fl-. UK-2C©i/ 3 ;^t 9 -^^oTg * 10 

! H-NMR Cffppm) (CDC la, 4 0 0 MH z) : 

0.95U.3H). 1.22(d,3H). 1.33(d.3H). 1.52(alH). 1.77(m.lH). 

2.43(i,lH), 2.72(d,lH), 2.92(d,lH), 2.96(dt,lH) f 3.77(bs,lH). 

3. 99(s. 3HX 4. 97(dq, 1H). 5. 14(bt. 1H). 5. 22(t. 1H)/ 5. 32(bs. 1H). 

6.95(d.lfO. 7.12(d.2H). 7.20(d,lB). 7.25U2H). 8.03(bd.lH). 

9.09(b$,lH>, 11.85(s.lH). 
"C-NMR (ffppra) (CDC 1 i. 1 0 OMH z) : 

IL79(q). 16.74(q), 17.92(q). 26.51(0. 34.70(0. 41.27(d). 

50, 08(d). 52.00(d). 56.24(q), 64.99(d). 74.79(d), 75.01(d), 

109.64(d), 126.76(d), 128.62(d), 128.70(d). 129.51(s). 137.88(s) 

140.35(d). 149.06(s). 155.89(s), 168.69(s), 169.69(s). 171.80(s) 

175. 30 (s). 
E IMS : 

m/z : 5 2 8 (M* ) 
HR EIMS: 

m/z : 5 2 8.2114 (NT ) 
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for CtHs.NsOb 

^ 2-1 8 91* 1 9 8 4^' IS • #Ui£) SrflH^Ti* 
fffib/t 0 %:<Dm$k* [*6] (C^i- 0 
[0 0 4 4] 
[316] 



(9) 
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CSB) UK-2 Acotfcnmfm 



#B|5p7- 2 3 3 1 6 5 
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MI C (//g/ml) 


Candida albicans 


IPO 1061 


0.39 


Candida rugosa 


IPO 1364 


0.05 


Candida utilis 


IPO 6020 


> 1 0 0 


Saccharornyces cerevi&iae 


IPO 0203 


> 1 0 0 ' 


Aspergillus fumgatus 


IPO 5840 


0.78 


Aspergillus rtiger 


ATCC 6275 


0.39 


Aspergillus arysae 




0.025 


(XadosparUm cladospcroideQ 




0.00625 


ttucor muoedo 


IPO 7684 


1 2.5 


Neurospara eitophila 


DSU 1130 


1 2.5 


Penicillium aysogenm 


IPO 4626 


0.1 


Penicillium notatvm 


IPO 4640 


0.39 


Phycomuces nitens 


IPO 7684 


0 . 00625 


Rhizopus chinensis 




0.78 


Rhizopus delemar 


IPO 4775 


2 5 


Rhizopus formosaenoiB 


1P0 4732 


6.25 


Rhizopus niveus 


IPO 4759 


0.00313 


Rhizopus oryzae 


IPO 4766 


0.025 


Sclerotinia Bclerotiorum 


IPO 5292 


0.00625 


Thcnvnidiuni elegans 


1P0 6152 


0.00156 


Triehoderma longi&rachiatum 




0.2 



[0 0 4 5] UK-2AH [*6) J: 5 # 

o/c 0 UK-2B, UK-2 Cfc^I/UK- 2 D 

t>uK- 2 Atmm<o^m^^ h^^u^ §e> 

*i«T*&6P3 8 8^*fLT, lOO^g/ml^iS 
[0 0 4 6] 
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b U K - 2 Sr«SSf**«fe«r»«i-S - i # 



(51) Int. CI. 6 »9JE#- iT^Saf^ FI tfc^St^®/?? 

CO 7D 213:81 
321:00) 



(10) 



&ffl¥-7 - 2 3 3 1 6 5 



(C 1 2 P 17/16 
C 1 2 R 1:645) 

(72)3S9?# ibisc m- 

(72)?§9!# 'Mm *T 

•9- v h y -»^tt±^E*W%3rrt 



(72)5g9j# fOit 
(72)BW# *B 

w^jii!&/hfflj®mi ; Bai788 mttsmm*. 



